Sir,

Yellow fever (YF), a disease caused by the Flavivirus, is endemic in geographically limited places (Sub-Saharan Africa and tropical South America)[@ref1][@ref2]. According to the World Health Organization estimates, globally, YF infection causes an estimated 30,000 deaths and 200,000 cases of disease annually[@ref3]. The symptoms of the disease vary from mild, febrile illness to severe with multi-organ failure, jaundice and haemorrhage[@ref4]. YF vaccination, in use for over 70 years, is considered to be safe and effective. The side effects of YF vaccine vary from mild fever to YF vaccine-associated viscerotropic disease and neurological disease[@ref5]. The increase in the number of travellers from India to YF endemic regions for various reasons has led to a rise in the demand for vaccination in India. Tiwari *et al*[@ref6] in their pilot study on a limited number of travellers have confirmed the safety and recommended similar study in a larger sample to report the rare adverse drug reactions (ADR). This study was carried out to determine the safety and tolerability of YF vaccine in healthy Indian travellers.

This prospective observational study was conducted from March 2012 to March 2013, at a travel health outpatient setting in Punjab, India. The study was approved by the Human Ethics Committee of the National Institute of Pharmaceutical Education and Research (NIPER), Mohali, India. Travellers vaccinated for YF and over nine months of age were included in the study on a consecutive basis. The YF vaccine Stamaril^®^ (Sanofi-Pasteur, France) consisting of a live attenuated strain of YF virus (17 D-20 strain) was used in the study. Briefly, the travellers were followed for the occurrence of fever, malaise and myalgia, headache, nausea, vomiting, abdominal pain, diarrhoea, urticaria, local reaction and any other serious adverse event, on days 7 and 14, telephonically, post vaccination[@ref6]. According to the Centers for Disease Control and Prevention (CDC), the incubation period of the AE due to YF varied from 1 to 10 days[@ref7].

Adverse events were further classified as mild, moderate and severe. A sample size of 778 was required, considering expected incidence rate of ADRs of 5 in 1000, the statistical power of 90 per cent and anticipated occurrence of adverse event following immunization (AEFI) as 2, from existing literature[@ref8]. Travellers were enrolled from a travel health clinic in Mohali. A total of 849 vaccinated travellers were included in the study. Eight hundred and forty travellers were successfully followed up for the occurrence of AEFI. The mean age of vaccinated travellers was 34.2±4.6 yr. Of all, only 152 travellers were female (the male to female ratio was 1:0.22). The difference in age of male and female was not significant. Of all vaccinated travellers, 16 were vaccinated second time; only 15 travellers were found to be hypersensitive toward a medicine or food item.

The vaccinated travellers were followed on days 7 and 14 after vaccination, telephonically, for the occurrence of any AEFI. Twenty AEFI were reported on day 7 follow up while only four were reported on day 14 post-vaccination ([Table I](#T1){ref-type="table"}). Acute hypersensitivity reaction was not reported following vaccination. Mild AEFI was observed in 24 travellers. No moderate and major AEFI were observed. Fever was found to be the most common AEFI and occurred in 11 travellers followed by a headache in five ([Table II](#T2){ref-type="table"}). The local pain was observed in only two travellers. Fever along with headache and malaise was reported in six. No case of rash, nausea, urticaria and dyspnoea was reported among travellers.
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IBM SPSS statistics package v. 20.0 (IBM SPSS Corp, Armonk, NY, USA) was used for data analysis. Variables were presented as numbers, percentages and mean with standard deviation. Fisher\'s exact test was used to assess the relationship between the variables of occurrence of AEFI. Independent sample *t* test was used to assess the difference in age groups.

Fisher\'s exact test revealed that the occurrence of mild AEFI in males (AEFI = 19 of 688) was not significantly different from that in females (AEFI = 5 of 152). Most of the vaccinated travellers belonged to age group of \>18-60 yr (774 travellers) followed by geriatric and paediatric (38 and 28 vaccinated travellers, respectively). The occurrence of mild AEFI was found significantly higher in the geriatric age group when compared to adults (*P*\<0.05). The occurrence of AEFI was not significantly different with respect to traveller\'s allergic history and traveller\'s previous YF vaccination history ([Table II](#T2){ref-type="table"}).

Only those travelling to endemic areas need to be vaccinated[@ref9]. According to the revised recommendation of advisory committee on immunization practice and CDC, only one vaccination provides lifelong immunity in travellers with different medical conditions, geographical areas and of all age group[@ref1]. The earlier recommendations demanded a re-vaccination if the traveller intends to move in the endemic region again[@ref2].

In this study 79 per cent (19/24) of the AEFIs were noted in male travellers. Biscayart *et al*[@ref10] have reported AEFI in 77 per cent of the males. The predominance of male travellers in the present study was consistent with a previous report[@ref11]. This may be due to a higher number of male travellers. Only 28 and 38 of the travellers belonged to paediatric and geriatric age category, respectively. Business was the primary reason for travel and accounted for a higher number of adult travellers.

In this study, fever and headache were reported in 1.3 and 0.6 per cent of the travellers, respectively. These were lower than that reported earlier[@ref8][@ref12]. According to Durbin *et al*[@ref8], fever and headache were found to occur in three and 2.8 per cent travellers, respectively.

Mild AEFI were reported in 2.9 per cent of the vaccinated travellers, who did not require any specific treatment. The extent of AEFI was found to be smaller than the earlier reports[@ref8][@ref12]. Durbin *et al*[@ref8] reported mild side effects in four per cent of the 2326 YF vaccinated travellers through a TeleWatch system. According to Camacho *et al*[@ref12], the excess risk of any systemic adverse events ranged from 3.5 to 7.4 per cent across the vaccinated travellers. In the present study, no case of acute hypersensitivity reaction was noted.

In conclusion our results suggested that YF vaccination led to only mild side effects; and, none of these required medical care. On this basis, YF vaccine appears to be safe and well tolerated in healthy Indian travellers of all ages and gender.

The study had some limitations. First, the study was not powered to capture the data on the extremely rare AEFI like the neurotropic or viscerotropic disease. Second, it did not have the matched control group. Third, the long-term follow up of the travellers was not possible due to an early departure to the destination country.
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